Inhibition of mitochondrial protein synthesis and energy coupling by fragment A of diphtheria toxin.
The effect of intact diphtheria toxin and its fragment A on energy-dependent functions in mouse liver mitochondria/mitoplasts has been studied. Fragment A was found to inhibit protein synthesis in mitoplasts to the same extent (approximately 80%) as the uncoupler carbonylcyanide p-trifluoromethoxyphenylhydrazone, but had no similar effect in lysed mitoplasts. Intact diphtheria toxin had no effect in either case. Fragment A was found to function as a potent uncoupler in isolated mitochondria and mitoplasts, inhibiting oxidative phosphorylation by approximately 80% at a concentration (2 micrograms fragment A/mg of protein) that did not inhibit protein synthesis. In contrast, intact toxin slightly increased the tightness of energy coupling in isolated mitoplasts. 125I-labelled intact diphtheria toxin was bound to mitoplasts to about the same extent as labelled fragment A. At concentrations which efficiently inhibited mitochondrial protein synthesis, fragment A had no effect on the intramitochondrial concentration of nicotinamide adenine dinucleotides, nor was it capable of ADP-ribosylating mitochondrial proteins, indicating that the well known enzymatic activity of fragment A is not involved in the observed effect in mitochondria. The results indicate that fragment A of diphtheria toxin inhibits protein synthesis in mitochondria and mitoplasts by inhibiting mitochondrial energy transduction. The detailed mechanism of the uncoupling effect and its possible significance in intact cells remain to be elucidated.